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SUMMARY
This fifth quarter year of the Space Fabrication Demonstration
System (SFDS) program include4 the completion of assembly of the
beam builder and its first automatic production of a truss.: OwMay 4,
1978. During this quarter we also successfully tested a four-bay,
hand-assembled, roll-formed members truss to ultimate load on May 5,
1978. Details associated with these achievements are included in
the enclosures. This report, supplemented by our previous monthly
progress letters, references (a) and (b), constitutes our fifth quar-
terly report.
During the nest monthly reporting period, ve anticipate complet-
ing subsystem debugging and establishing the operating parameters for
the beam builder. No major problems are anticipated at this time.
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The weekly telcon review continues to provide an excellent
information base for problem resolutions as they occur. These
and the periodic meetings of NASA-MSFC and Grumman program per-
sonnel have assisted in keeping the program progressing smoothly.
DISCUSSION
WBS 1.1 PROGRAM MANAGEMENT
Program progress, in percent completion, where applicable,
is shown in Fig+are 1, SFDS Master Program Schedule. Continued
detailed review of tasks committed versus tasks completed has
help to maintain the SFDS schedule.
WBS 1.2 DESIGN and DEVELOPMENT
1.2.1 Structural Member Development
The test of the structural test truss to ultimate load in
compression was successfully completed during this quarter. The
truss failed at a compression load of 1507 pounds, which is about
115 percent of the theoretical ultimate load. The test and its
results are detailed in Enclosure (1).
No further effort in this development area will be conducted
under the present contract.
1.2.2 Fabrication Facility Design
Detail design of the fabrication facility (beam builder) was
completed duri.ng this quarter. Design efforts associated with
subsystem debugging are described in detail in Enclosure (4,
WBS 1.3 FABRICATION and ASSEMBLY
1.3.1 Detailed Parts
Fabrication of all detailed parts for the beam builder
were completed during this quarter. No further beam builder
detailed parts fabrication will take place under the present
contract.
1.3.2 Assembly
Assembly of the beam builder was completed during this
quarter. Only such efforts for subsystems debugging and proper
beam builder operation which require disassembly and reassembly
will be conducted during the remainder of this contract.
The beam builder ussembly is described in greater detail in
Enclosure (2).
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WBS 1. 4 TEST
1.4.1 Fabrication Facility Test
Testing of'the fabrication facility (beam builder) was ini-
tiated during this quarter. Numerous one-bay truss specimens
were produced during this effort to demonstrate subsystem opera-
tion and detect beam builder problem areas. No significant prob-
lems were found. The machine operates well. Further detail is
included in Enclosure (2).
1.4.2 Structural Element Test
It is anticipated that the quality assurance, structural
test and demonstration trusses will be produced during the next
quarterly program period.
WBS 1.5 FLIGHT DEMONSTRATION PLAN
Effort associated with the final SFDS Flight Demonstration
Plan has continued during this reporting period. Submittal of the
draft of this plan is anticipated about the middle of the next
quarterly program period. It will include an evaluation of the
suitability of the ground demonstration beam builder for space flight,
modifications required, recommendations, estimated cost and schedule.
CONCLUSION
The SFDS program is well on its way to a successful con-
clusion with the assembly of the beam builder and first operation
having been done on time.
RECNDATION
NASA-MSFC and Grumman program management personnel continue
close surveillance of the remaining SFDS program elements to
assure successful program completion utilizing telcon and face-
to-face information interchange for problem discussion and resolu-
tion in a timely, manner.
Should you have any questions with regard to the above, the
enclosures, or the program in general, please contact us.
very truly yours,
GRUMMAN AEROSPACE CORPORATION
9ut ^
Valter K. tnc
SFDS Program Manager
cc: Distribution: NASA MSFC
Grumman
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STRUCTURAL MEMBER DEVELOPMENT
9
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IC	 W.B.S. 1.2.1.6 STRUCTURAL MEMBER TEST
A structural test of a one meter x six meter long specimen ( four 1 . 5 meter bays)
was tested on May 5, 1978 under an axial compression load applied by an hydraulic
cylinder and tension rod interconnector loading fixtures at each end of the speci-
men. The ultimate design load based on an SSPS design with concentration ratio of
two was 1300 pounds compression. The structure failed at 1507 pounds; the failure
mode was cap torsion /flexure instability in Bay III with an average load per cap
of 50 pounds compression.
F'iglare 1-1 shows the test specimen with the method of load application to the
end fixtures and the three instrumented links at the upper fixtt;re installed to
measured induced loads. In addition the links simulate the torsion end attachments
required when applying the beam to actual design configurations under development.
The typical instrumentation, both strain and deflection gage locations are given
in Figure 1-2. In order to keep the total instrumentation requirements within
limits the total number of strain gages was 154 and deflection gages 67 distributed
as given in Table 1-1. 	 --
Measured data are shown in the Appendix; these include the strains, stresses
and deflections of all instrumentation for limit and ultimate loads. Also included
are data measurements versus percent of applied load for typical points on the
structure. Figures 1-3 and 1- 4 show the plots of measured stresses versus developed
length of the cap cross section in Bay I for ultimate and limit loads respectively.
While the curves are drawn connecting points across the corner locations, these
extrapolations are only for identification since the local corner stresses are
^^	 much higher, particularly on the centerline. The curve at ultimate indicates a
high degree of torsional strain as do the deflection data. Figures 1 -5 and 1-6
show similar data for the diagonals in Bay I. The data for the battens between Bay
I and Bay II are given in Figure 1-7.
Using the measured data the loads in the diagonals of Bay I were estimated for
limit and ultimate applied loads; the load at limit is -14.6 pounds and is -22
pounds at ultimate. A major portion of the stresses obtained from strain measure-
ments is caused by bending and torsion induced by the load being applied eccentric-
ally to the member through the spot welds.
Since the horizontal component of the load in the diagonal is related to the
forces which would be measured by the load links attached to the upper fixture, the
strain measurements in the load links show a substantial difference between links
r at each applied external load level. However, if the three loads are averaged, the
limit load is 7.8 pounds and the ultimate load is 15.7 pounds. The horizontal com-
ponents for the upper bay diagonals give 9 pounds and 13.4 pounds for the limit and
ultimate loads respectively.
Further analyses of the data are necessary in order to obtain correlation
with tecLniques for analyzing the structure. These include member load definition
as well as prediction of modes of failure considering joint stiffnesses, member
torsional/bending stiffnesses and initial imperfections.
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NUMBER & LOCATION OF DEFLECTION GAGES
LOCATION
NUMBER OF
OF GAGES
Upper Fixture 7
Bay I Two Stations 2 X 18
Bay II One Station (Mid) 18
Bay III One Station,
One Cap Only 6
Total	 67
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Figure 1-5 Stress in Diagonals in Bay 1 at Limit Load
1-10
-7L --	 —
ii H
a
C'1
6
I---,A-1
-71 7.. r 7-T-
..^•_. _.;.._ _	 ^' ..r.1•
	
.! -tom	 -
..1 ^. •	 .. .1~ 7	
.. _
:- f - C , ^- -	 1-
--1 "^ j•-1 	_'--^• ^.
:^. -'fir a..• •'^_ "ti.
^ 1_••-^-
a
- ^4^I
.....t
1777.7 77 ^u
.; .i:b l+ a :,_,., .. ::.^^
-.
-
}}♦
"	 -- •;^^.'.r-^}'_ - ,_.
-	 _ •fir^. LT•_ , ^. ♦ T• =^• ^^♦
^. ^:'^y
1 ~
- ~ fix t_.^'~•^• _' __ ..- _ .... ^ _ - -- _.
1838 OO8W
Figure 1-6 Stresses in Diagonal in Bay 1 at Ultimate Load
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Figure 1 . 7 Stresses in Battens vs Developed Flat Pattern at Bottom of Bay 1
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• STRAINS, STRESSES & DEFLECTIONS
AT LIMIT & ULTIMATE LOADS
• CURVES OF TYPICAL MEASUREMENTS
VERSUS PERCENT OF LOAD
• PHOTOGRAPHS
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- 2.r,,2•", K S I 1-C•1/
1 11	 - ^..1j:1u F51	 - 3.7/1 K S I 1-L•1f1111•	 - r1^.4u,f, ok	
- 1.5	 201 .3 it J i-C-11
tt1 ' 1,^ ^^'
	 A w.C1 y.A17.4 K51 1-C-2..
1 ^	 - 1.1 1.1 . 14 nzt	 - 11.548 Fs l - C - ll
t; t r•.hMl) Kcl	
-
10 . 4h.1 nGI l
-
L - 2l
/I sk	 [	 - 7.4	 P K:;I 1-L- 2.4
1 %" r:	 1	
- 12.3/0 FBI
4.1'14.1 wN 	 - 8.b/•1Y FBI
17r	 - ;.	 ,1 .4 1 nS 
	 - 3.tty77 It I 1-L
a)7	
-
A	 IA.•14 F^l	 - 5.?Y^: K S I 1-L-l.3
1 20	 - A of	
-
1.7Y.1„ K tiI 1-C- ilj ntij	
- 1.5Jn9 FS1 1-C-J.1jmd.l nS1
	 - 7.9vrAJ K SI 1-C-J1
1.t1 t.HAl2 Ktj	
- 7.516 K5j 1-G•J2
1636-094W
A-5
CNAh I1AIA ALANM PhuitC1IOM COMMENT
1;1q - I.y114 Kal
- 4. 1 .1 62 KSI 1 - C•33
a 401445 A S( 7.2405 K SI 1•C•341^4 on %.h!fh4 KSI • be"M KSI 1-C-3b31'' • '. A.49r.3 $51 5,3445 KbI 1-C-46
.1b1 3.AwA3 KSI 3.ue92 KSI 1-C•4
.1h; a %.14hIII KS1 5.4614 K SI 1-C•30
.t hy - 1."711+ K 11 4.h1+6d KSI 1 -C•411
1^A 3.
 ,,1 4 110 it 3.9/11 K5I 1 - C - 4d1 Ir,% - J. ,Ih37 1' S 1 6.4 434 45I I-C-A 1
.Ih0%
. 3..14, M KS1
- 5.91201 K SI 1-C-42Ahl 1./l1t^ k8l 49601074 KSI I - C -43
IhI - 4.111'3 KS I - 6 •hd44 KS1 1•C-44
Ih' , 4./".%a 1191 - 6.611'41 K 5I 1-C-45I l - A.,,(t.14 hct b.^t15/ KC1 1•L'•IaKS l - 7.50:) KS1 1-L- 4/Il% - 4• l y ^t' K51 - 7.5941 KSI 1-C-Ad17! 3..1145F ncl S•61oil KSI 1 =(^7?1 I4 - 3.1uh1 ►.s1 - 5.'15.1! K SI 1 -C-5"1P ! . - 4.'r4Ah n.il - 7.N1A KSI 1-C-511? 4- • ,1, 4N 4,1 nc l
- S.h4h., KSI 1-C-5L
.117 - I,,1ti /1 k bl 1H.Aml KSI I-C•5JKSl 6.412- KS1 1 - C - 5,Ii,
,/	 r !,»)) Ks
 - 3.7544 K5I 1-C-:),?y.lrrtn K SI 1•l.•50
.1 ►'t - .Ir•,	 7 FI - 4.441A K S1 1-L•5/
11 - 4,'4,11! r	 1 . N.154/ K SI 1-C-till
4. 7/14 KSI 1-L•5^s
_ 1 ► ^ ^, 4^„1 ^l;1 9.4a7e KSI 1-C -oatr., 04	 ., #1 A S 1 _ 1,3, &A KtiI 1-C-61
/N /. 'i/h ► St - II	 JA II K s I I•C - 0l
,Ih7 - /.•1Ie4 r,SI J. A ►, 1/ KSI I -L-b3
. At	 rr J. 1'`'4 h k S 1 S.I,Y.5 4 KSI 1•f.-A4
I •111" = 1..11,14 S 2.41t„b KSI 1-C-65
•1u " 0..,,119 r P, 1
=
5, 1174 K;,I 1-C-6h
,4nh r 41 - 14.414 KtiI 1 - C - 0/
1i= H .	 '3t l 4 '^S1 - 12.6)hh K!.1 1-C-hd
M .1'• r 4? A51 12.hb1 KtiI 1•C-hV0) ,ISO% 4 K S j 10.919 K5I 1-L-70fir• ^. ,9/r Ik 11
- 5.316h KcI 1 - L - 71I Uh - 1,.1,,..1 it 1 5.209 4 .MSL 1•C•7
a ►'7 - /.11	 4, ► SL
-
Ty'.- KeI 2!
/:,4) It SI - IMto41h K5I 9-C-A
14 , 1 .1^^/h n.1 - ?.4y I1 KSI :0-C-/
41'. - A.-"14h '•!,1
-
S.0')7A nSl 2-C-tliA '"1 • 1.	 '1.Ih r • 1.3419 KSI 9 -C-9
4yr; - w.„4,t14 r`j 4.4031 KSI Wool C-1-'
4v /.4h1,9 rsl - lI•I.1/ KS1 2-C-I:)
A 	 1 - 1..>/t'h n;, I - A	 .Se I0 KSI 9-L- 1b114 p. /, 2614 K;, 1 2-C-1'!
A 1'It, 4. 17h M nc;l 1 7.2')4v K5I 2-C-2-4
41e 1.•""+; Kb1 l.hv20 KSI 2-C-21
41-0 - ,1,u!',134 K31 - 6.6790 K SI 2-C- 21
1A]6-09!{W
A-6
Im
A-7
1
' C NA^^ UA I A
4 " 1• N. ►► 119J K Sl
A 11 , N. '^^4A K31
411 J.^+!17h K51
^Nh Ak
1.7141A	 K11 -`
TAU
• ,..oIh31
	 AS1
417 -	 J./4J1 n51
41.1 -	 2.hItie KSI
4 1A N. h11+ Ifh M1tj
1rr ^^
1.1349	 KS1
(AV
^ ,
. I o ►f U l
	K til -
A 1 '' -	 1..1NJ2 ► ^ l
A 17 J.IA1+9 r•51
410 1. 1 11hti ^^I
,; -	 ^^^ti^1u r^,t
I A"1 l.,,nv„ 1.cI
A i: +	 j./ M U A r C 1
I 4!1 R S I
A^'i +	 ^..1144I1, x,51
A 71 Y,,^IfbS A b I
171' A^1
	 5'01 rat
Air,
.•Il^r	 .,r• r t l
Ail r.'r1lre rtil
I,t 1 .	 r . 11 • .4' . i • n i l
1...1141 •, rC1
1.4. 1 .,1941 .f ► ^'
1.4A v..1; GI
•, . r,A /h r r^1
N4 'I	 1 'o n;,l
A,1
	 ' -	 LA.'10411A 1 ok : l
4.4' • 1.,.
	 1741 A it
	 i
4A 4.''44'1`• R S l
447 3 .IIIN K^1
1 A% -	
,, A I •1,,,1 A: 1
4 A A -	 A. AI, I,r, sk
,1A^ •	 ,4. NOwb1 Kr1
1A 1 x.2111' p 
A.lu rq.,,7^I I r:,l
AA-) -	 04 .3 ► S I
fR
.IhA? 1 W S J
IKI LA^Im-^4 r5 
4w: ,4.144.104 X151
O1.38-OOG W
ALVNM	 P NUP C1lU N
	COMMENT
• P941644 KSI 2-C-73-2
4.11011 RSI 2-C-74-31f]N MAX
1".04 ?6N 45I 3.J964 K31
5161 $163
N .^'1193 R51 3.1300 K51
• 3.2WIG KSI 2-C-74-1
• 3671+30 RSI 2-C-74-2
- 1.4W15 KSI 2-C-74-3
h1h MAX
4.D43h KSI
	 - 7.2654 RSl
5161 SIG,3
4.^N39 RSI
	 - 9.3Nb3 K51
• !.A,!2/ KSI 3-C-7
• 3.S/-A'. K SI J-C-13
- I.A1?4 KSI 3-L•9
- 4.1! 45 KSI J-L-1N
] . 441,1 N %I 4- L -7
-
4.7,14.A ik.sI 4.0-t1
.2aI1h 11.:1 4-C-9
J..1Mr,a It 4
- L - 1 vl
+ (A.UJ 114 itSI I -U -1
- IA, ►laill KSI 1-11•;!
• 0.I4/&6 KSI 1-U-J
N . / a 11 1) K 1-U-4
0.06')11 K S I 1-U-5
V If O w 4If0 K5] I.1) -0
' 1 .1: 1 161 K SI 1 -1) -/
1.1.1 „	 ? K:,I 1- U -11
- 0 I	 +147 1► sI 1 - 11 -a
- 0.1,1/Y1 B SI 1 -I1 -1.4
- N.I.f ,r9 KSI 1-11 -11
- 0.1 1 .111,V KSI
If .14 it 1 - 11 - 1J
• 1.Ao	 bi KtiI
- l.t^t• Kcj
• 1.1011.4 1.`1 1-, ► -1^
N .91A/1 K tiI 1.0-11
1".10 4 13 KSI 1 -rl -Im
N.2el »; Pk I t -11 -14
N.2h144 KSI 1- 11 -Y'1
- cr91.$V 11141 1
-1' - 21
. 1.I 3o*%' KSI 1 -0-;?1
• 1.:51.15 KtiI 1 -I, -2J
- 1.30?+ KtiI 1-u-?1
1+ . ^ 1 ) /1'A KSI >-L,-7
N. 1 vn1 lf K.1% I l - 0 - ti
• H.221 IkS1 :0-0-2^
0. 1/4 f' n.,I 2-U-20
A.?dI'f;? KSI 2-n-21
0.455/6 K SI 2-U•26
ANGLE
-
	 02,443	 Ut6
ANGLE
73.800 DEG
- u
^J
CHAfj IIA I A ALARM PRU.ItC1 IUN COMMENT
WS a v.r1e4 ►,04 .sI 0.00011 KRI 2-0•29454 I+.r.110.1 K31 0aIbo.14 K SI 2-0-46
45, . 1••1049 KS l -	 141091 K 5I 2-0.314NOL r1o ypio"r1 p5I
-	 105414 ASI 2-0.31
41I
- 0.07J2a KtI -	 0.91149 K SI 300074hr, M.o7a^/ K5L M69176v 9 9I 3-0- 4454 0,144 S1 0,AIIA-AA R5I t /1 - d•1A/, 1 IA. .j.jv1)4 BSI 0171349 KSI 1/2i111 - 24 ► ,) v.004 WQ Mt1 N.1	 ^I'1 KSI 1/2•d-3
4 ► , 4,•l7 ► -2.! fl Sl -	 0.15:I^f KSI 1/2-0-4
1)..1 1 444 R51 0,10121 K 3I 1/2-b-5
A A 4 - JI,.I!14A1 KS1 e.1b214 K SI 1/2-tl-6
4A ^ A./IAN4 R51 0.34366 RSI 1/1-8-7
1h ► • Y1.rh4/•4 051 asJI2_RCI
. I0 -t1-A
'+,34, 1,• RS1 H.0,1d•..µ K5I '1/1•fs.q-
Af. " .1.,/f14I/
.71•+711 K S I 1 /9 - tt-10
AA k) . A 	 1'? J BS I 0,N146? K51 1/?-tl-11A l ki. e1h17 I► cI '1,v44 2M Ass 1/2• ►+-t1
A 71 V. 1 4JQW ft l N.Nd?if,S K F I I/?•d-1JA J^ 1,. , 1 1.1 1,• ► Sl :+.I`^7y1 Kti1 1/?-v-14
.7b4+04 4 SI 1/2•fi•1^
A I A .^,•,,
	 .1. nSf
.71611 RSI
-	 Lt__U2
Al f. .1.y1.AN ► • K S I .,,1y4y5 9 y 1 1/2-d-II
I ll y •4,.1^4f► 1 ^.4; 0	 1rIVIV K % I 1/2-d-ld
A17 `..174A11 ► c I 0.!%N?.40 K5I 112-11-19
.,,,,,%1 "SI 1.1254 K 's I 1/;)-0.20A J'r 11%,011A 11 "/" 36,791 U"/" IMI - I
/JhA II 111 14	 " "	 "
Af1 1 11'.4Ar 1 1"/" e 2.!%42 U"/" TwI-.1411 It,.a1.1 V n /" 20.9132 U"/" 11+1-4Ari 1•'.^:`1 u"/" 42.403 JIM /" ( w ?-1
.I ► 	 A 11.71 LI"/" 41.4,1t U"/" TW2.2
111,, h,•^;11u i' "/" !4.3011 U"/" 714)..1
"^ 1.110'f II "/" h.J1w;dv 11"/" 71-.2-4
A I '7 11,11017 I! "/" N.ea ),s5 U"/" 103-1
A 1 1 01 A.4,.!.14 Ll"/., tl5. 1511 U"/" Tw3.1
AA1, 1x4.41 1!01 /" Ib y .441 11" /" Tr1 3 -3Aol d 1.A4 01 lI"/" 4.1.!kd14 U"/" 7rta -4
9 9 2 CVNTRUL S1AlIII N	It 2 2	 2
163111 -0977
A-8
I pr . 6' 0	 4
CHAS-	 DATA
TMUMdMMttLS
100.v14	 %
ALARM
LUA051 USED
13 L - 12630 LbS
131 -	 1.42318 1N
L37 -	 O, JA458 IN
13.+ 0.3u^1;+ 114.
I .+^ v. .,14k hd 1 N
I •+^ k-.13531 IN
I ^^ 0, JOS-1 1 1 IN
I AI ..12v,74 IN
I.+r ,,..1Nh11 IN
I 3 4 4. 1 AtoQ A _'4
141 ol,40A6P IN
1 4 1 V,.Jh-11 IN
14; -	 A.n , l /7J IN
I A •L 'A.oNJ4v1 1N
IAA N.y.24,ar. IN
IA ♦ -	 r.00h55 IN
14 - 1t.I5v , 54 1N
141+ v,.3^yu4 1N
IAl1 .4.551y I 
1')" r. 1UnAh IN
1 h 1 -	 f. in g 7t' 1N
1h:
-	 j+.II:1h4 IN
l'.42h9l IN
154 0.30141 IN 
0.5hc d c IN
I St v . 47-Ni IN
1+, 1,
-.07n35 1 N
1 h L. v1.424 jN
Ihi 0.:14,10/ 1NI )431 1N
1 1 ' 4 -	 0.14346 iN
Il ^ t.3#4 1,iL) !N
1 1, h it . 6 f t A!4 j 1.,
1 1	 7 v^.7,S119 jN
11,1
.t. 1%414 1N
r^.17rI i IN
1/ -	 v1.24!-I1 IN
171 -	 0. /h?9!' IN
177 0.hh41b IN
IlA -	 v,.lc11h5 IN
17!' 0.12JIV IN
C
1.38.09ew
0	 2	 2	 CONTRUL STATION 11
	
2	 2	 2
ly IIAco/1	 SPACE_ TWUSS CO MPRtSSION - MANUAL ASSY IdI 	 &TATIC
DAY1 125, TIME 1113b1!)4,o?j
	 ItST CUNSTANTSI 1770 0200 d516
OFFSET
NRUJI CTIUN
12b3.b	 Lh8
•	 0142318 IN
•	 0.34358 Ir4
•	 h.3IJ21S IN
P.P4A6H IN
0.135.11 IN
N.Nv1 y r t 1N
N.N114 14 IN
0.0hi1 A IN
01. 145 y 'A IN
0 AA46A IN
11. 5 h 410 1N
•	 N .v14775 IN
44.bv13414 IN
P.V290 1 IN
0.031 655 IN
N.515!+ y IN
N .Je9 y 6 Ir.
0.34 S t 4 I r1
N.P y 6oh IN
N.6'S9/h In
•	 0.11964 1N
• 0.0l v447 In
0.51.147 IN
•	 0.5b?4l IN
A.P>_V r H IN
vl .t, 78Ja 11.1
0.6,1444 IN
0	 ?1637 IN
0.01414 4 1N
N.h43, , / IN
0 W)937 IN
0.1431.h IN
0.5 01 1,55 IN
0, 6 11 4 9 1N
N.A,5719 IN
v+.N^a74 IN
-	 .A.N1N13 1h
•	 0	 441p Ire
0.7_)228 IN
w. rio417 IN
-	 N.A I Av o IN
•	 N.1v1I55 IN
-	 H.21J1N IN
CALCULATED
COMMENT
G2-137 INPUT LOAD
UrVI
UFV2
OF V3
UU1-1
pUl-t
01)3.1
1,1,3-z
11.11•lA
111-2A
111 -JA
till-4A
l l l l • 5,1
11.!t - bA
1112-1A
11,2-2A
11,9 -3A
102-4A
1,,2-JA
119 -oa
1113-1^
1113.2a
11'3-JA
IU3.4A
113-5A
I P3-bA
IUI-lo
101-3o
11)1-4y
lUI•tltl
1111-no
1^2-fH
1112-28
1112-3n
11,1- 4n
11,E-Sn
1U,1•lN
103-26
tn3-3r
113- 4q
103-5t1
IUJ -bd
2U1
- I
2UI-2
A-9
M.	 - -	
------
llldih-
r
F
c
CIIAti I,A f A ALARM PNU.I ►
 C1 IUN COMMENT
r, 171•	 ► -V ►x.11ISO 1N ',I. 111.51 1N 2Ul-3
177	 - 1.445S IN	
- 1.3450 IN 7U1-417 P I.,^1uS IN 14"145 IN 2111-b17'1	 - 1.0664 • IN	 - 1.0644 Ito 2ul-b1 p N..i•It)h,-i IN N.t11,3Ct0 1N 2U2-1IP1	 - 14.•0246d IN
	 - N.1-14td IN 202-21N) 0.t11JR/ 1N 10.l'12•.b IN 21 ► 2-311+4 0."^? /74 IN 0.62713 IN 202-4
iNa r.17bb1 IN
	
-
v.t/bh2 IP' 2U2-b
Ins 0./1410 IN 0.71410 IN 2u2-b
11+4 0.41NNF1 IN	
- x.0140.8 IN 203-1l N 7 ".1545? IN 010452 IN 71,3-21Nq "043225 IN 0. 4J?.2S IN 7115 -3
1 0 ' 1 N.4/b2b1 IN ". 4 15 ? 0 IN W03
- 419' • 	- Vt.rht bh 1N	 - 0 . 2b,56 IN 2u4-5
1 Q 1 1.1217 1N 1.I117 IN 203-6
1^2	
- r.lt. 1-41 I 	 - 0.lb441 IN 301 - 1
v,. 11127 1N	 - 6•.11127 1N 3111-21 t-4 w.J4J0b IN 0.542v4 IN X1111 -J
0	 n3t , 94 IN 0	 bJS I# 4 Ire 301 -41 U ^	
- 4.44d?o 1N	 - 0.49270 1N &1 1 -5 1 4 7 1,. / 0 a44 1N x0.70444 1N 3101.6Awi.
	
- 1,.14n N b K SI	 - 0.14407 KSI 1-C-1
1i ' 1	 - 1.'+301 K S 1	 - 1.6637 KSI I -C-21t.;	 - 4^ 04hQ KSI
	 - 4.p1^ 70e K SI 1-C-J! JA	 - J^rt1 K 51	 - 6.6068 KSI I-C-4
1v 'I	 - 11.071 x51	 - 12.273 KSI 1-C-5C hq !t 9 KS1	 - Q.9Y9t+ K$I 1 - C -b•lt,t
	- 4.1717 KS j	 - 4.7727 n SI 1-L-7A," 4.r1v Q h51
	 - 4.83-A9 K t-C-A
.4it&I y.Jvth4 KSI	
- _t.90b4 KSI 1-L:-y
.10	 '1	
- lv'.114t- K51	 - 10,946 KSI 1-C-14
. 1 1'	 - Iv,	 $74 K SI	 - I4t.37V K SI 1-L-11
1 11	 - 1v.JHn 951
. 3b9 KSI I-L:-12J1?	 - l.". /H1 K51	 - 11.0,7151 KSI 1-C-14
.$I i	
- '-► .l(jJJ K SI	 - 9.29 • 53 KSI 1-C-14
114	 - 4..)414 K51
	 - 6.54/4 KSI 1 -C•15Ai s,	 - 9.16"0 KSL	 - 4.7dd:1 KSI I-c- lb
.1 1 ,. 4.151'6 K Sj	 - d.y l9 E K;iI 1-C-11117	 - (1. e l 1^l, 0 1151	 - t1.Nv1	 ^ nSI 1-C-ld
•1 1 p	 - 14..i9t K SI	
- 14.345 K SI t-C-19A10,	
- 16 . 4 51 Ksj	 - 1c0 . KS.4 K SI 1-L- lc•
• 1 :,	 - x.•5217 K 51	 - 6.3?15 K SI 1-C-21
0 21	 - 4.06r4 KSI
	 - 4.6454 KSI 1-C-2i
!^> 1./1,/Q K s I 1. 7074 K s I 1-C-2J
,, .1 046!!4 KSI
	 - 0,Ud49b K SI 1 -C-24
1 24 4.7101 KSI 4.7103 K SI 1-C-25i> • 5	 94 451 011.)502 KSI 1-C-2b!> 	 - l ^ 0 510 pt L	
- 10.614 K SI 1-C-21
s27	 - 1./74S K SI	 - 2.7740 KSI 1-C- td
!2 '' 21.14 KSI	 - 21.1 4 2 KSI 1-C-2v
A:),j 	 - 14.511 KSI	 - 14.511 KSI 1-C-30
3,11•' OA. A0 .1 NJ KSI 0,00 Sb3 KSI 1-C-31
131	 - 217119 KSI	 - 217119 KSI I-C-32
183"99W
A-10
r1 C04AI' NA 1 A AGAkM PRUJ1	 C 1 ION CU MM ENT
1•^%	 - 1n.J7J K51	
- 1A.57s KSI 1-C-Js
1,1 ,t	 _ 11.^4J K5 1
	- 110fSdi KSI 1-C-34
7.43r. 4 KSI	 jn 7.PJ4D KNI 1-c -JD
^h^' 0 . h5'^4 K$l
	 _ h.i • JJ:1 As 1 -G-30
+ F 1	 - r. fv2! KSI	 - R.••r. ?IS
.1111
1h)	
- I.19^!► Ksl
	 _ 7.2465 KSI i-C-3e1 K .S 2.x193 KS1 2e6J74 Kcl 1 -L•J^
AbA	 _ +.49419 x5 1 	
_ b.0"425 KSI 1•G-4JJ.11,/J KSl
	 _ 3.2076 KSI 1_(;_41
'^'	 - I.IJ/h KSl	 - 7.227b KSI 1•C•4t107
	
- iS.C4J KSl
.A43 KSI 1-C-43
,1hM
	 - 1).450) KSI	 - 13. A9-S K SI i - C - 44
1J.Y'5 J KSI 1).903 KSI 1-C- 4D
•`7i	 - 11 .a7r rS 	
- i1.S7A KcI 1-C-4b171	
- 1.1+8h4 K S1	
- 2.8x54 KS1 1•C- a/
.%17	 - !).3417 KSI
	
- 7.9427 KSI 1-C-46
51.1	 - J .47"4 KS1	 - 3.414 4 KSI 1-t •4y
.t7^	
- ^.14	 1 K Si	
- 801Ad1 K - I 1-C-503I^i	 - 14.114 KSl	 - 14.7o2 KSI I - C - 51
JI 	 - 14./5/ KS1
	 - 14.707 K
 1-C-52
517
	 - 2. . . ?4h KSI 20.29h KSI 1-C-SJ
A/„	
- 14 KSl	
- 14.25? KSI 1-L- 54
j7 "
	- 4
	
4 KSI
	 _ 4.7024 KSI 1-C-95
AW	
- 4.025 Ks1	
- 802625 K SI 1-C- 5b
• 1F 1 4.474P KSI 4.41y! KSI 1-C-!)7
^A; v!.vse15 K51 0.95214 KS1 1-L- 5o
1k.-k	 - h. 1AM4 K b1 h.144v. KSI 1_C-94
1"A ti.A KS1	
=
S.P4l5 K;•I 1-C-bo
A6ti	 _ b^1y4A KS1
	 _ 8.2044 Kal 1-L-b1
1h „15n7 K SI	 - h.55Ab KcI I-L-oe
M•7	 - v^41'/ht, Ksl
	 _ 0.4 1Vh7 KSI 1 - L - 632.1 ht .1 KSI	 - 2 .2bdJ K SI 1-L - o4
0.)1/7 KS1	 - 603177 K SI 1-C- b:)
1^ 	 - v.nf•1N 051 9.6010 KSI 1-C-be2-.++ur K51
	 - lA.hvh KSI
•14 = 	 - 114	 v K5I	 - 1N.1^1 KSI 1-C-b!1
^ o • • 14.244 K51 14.2Q4 K5I 1 -1 •O51
ttie
	 - 1>.7u14 K51 12.79,1 KSI 1-C-7d
.1 C) R ^.	 1.1''1 9 51	 _ b.AJ55 K al 1 - C - 71
Au 0,	 - 4.-s11-5 KSI	 - 4.8165 KSI I-C
- 71
• tu 7	 - 1 n . 4v4 KS1	
- Ib.4f4 KSI 7-L-.5
14.744 KSI	 - 14.744 KS I 2-C-4/ ►.r•I
. A51	 - y.7pb1 r.SI ;l-C-7
41	 - /.47/7 K51 7.4777 KSI ;d-L- 9
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ENCLOSURE ( 2 )
BEAM BUILDER
DESIGN, ASSEMBLY AND TEST
l
2-1
SFDS
VW 1.2.2 Fabrication Facility Design
This effort is complete with the exception of Yinal updating of drawings which
may be required as a result of modifigations made during debugging and test opera-
tions presently underway. A status listing of all drawings associated with the
fabrication of SFDS is shown in Table 2-1.
1.3.1 Detail Parts Fabrication
All detail parts for the SFDS have been fabricated.
1.3.2 Assembly
A11 subsystems have been assembled and installed an the SFDS. All limit
switches and electrical wiring has been installed with the exception of the slot
detector which is presently being mounted in the guide blocks.
The fully assembled systep is shown in Figures 2-1, 2-2 and 2-3 which identify
all of the key components and subsystems. The rolling mill and servo drive install-
ed in the SFDS frame are shown in Figures 2-4 and 2-5. The vertical and diagonal
brace storage magazines are shown in Figure 2-6. The carriage mechanism used to
transport the brace members from the magazine to the cap is shown in Figure 2-7.
The weld/clamp mechanisms used to hold the brace to the cap and actuate the weld
electrodes are shown in Figures 2-8 and 2-9. One of the three cap cutoff mechanisms
mounted to the forward bulkhead is shown in Figure 2-10.
1.4.1 Fabrication Facility Test
Subsystem debugging was performed off site prior to integration of the sub-
system into the final assembly to minimize potential problems with full system
integration and debugging. The vertical and diagonal weld/clamp assemblies were
setup on an off-site test bed to check clamp up, electrode activation and weld cycle
functions Figure 2-11. The brace magazine assemblies were similarly tested, Figure
2-12, to check brace dispenser functions and required brace spacing in magazine.
The software packa3es for automatic sequencing of the subsystems were checked with
each subsystem after wiring and installation of limit switches. The rolling mills
for cap farming were checked earlier in the program at the vendor prior to shipment
to Grutmnen.
Eight thousand feet of material was slit and roll formed to fabricate vertical
and diagonal braces Figure 2-13 for use in the initial functional tests. A similar
amount of material has been cut and coiled for fabrication of beam cap members,
Figure 2-14.
The full system was operated to test interfacing of subsystems, alignment and
software functional capability. Several single-bay truss sections Figure 2-15 and a
two-bay section Figure 2-16 were automatically fabricated by the equipment. As a
result of these initial tests minor modifications are being made to correct problems
aincurred. The principal problem areas to date have been some waviness on the return
2-2
flange of the cap member and intermittent welds. Both of these Problems Wear to
be a result of improper alignment of the copper guide blocks to the rolling mills
and weld/clamp mechanisms. The blocks are being modified e 	Pr or -0
continued full-system operation.
M. ,
M I
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Table 2-1 (Sheet 1 of 3)
DRAWING NO. SST NO. REV
Fa&47-2050 1 NC
-2053 1 A
-2060 A
-2061 1 A
-2061 2 A
-2062 No Dvg
-2063 1 A
-2064 1 NC
-2065 1 A
-2o67 1 B
-2068 1 A
-2069 1 NC
-2069 2 NC
-2070 1 A
-2070 2 A
-2071 1 A
-2072 1 A
-2072 2 A
-2072 3 A
-2073 1 NC
-2073 2 NC
-2076 1 NC
-2076 2 NC
-2076 3 NC
-2076 4 NC
-2077 1 A
-2078 1 NC
-2081 1 Adv
-2082 1 A
-2082 2 A
-2083 1 A
-2085 1 NC
-2085 2 NC
-2091 3. NC
-2091 2 NC
-2091 3 NC
-2091 4 NC
-2092 1 A
-2092 2 A
-2093 1 NC
-2093 2 NC
-2094 1 NC
-2095 1 NC
-2096 1 NC
DESCRIPTION
General Configuration
Vertical & Diagonal Canisters
Yoder Roller Base Plate
Yoder Roller Sub-assy
Yoder Roller Sub-assy
Bulkh'd 1,2,3 Flame Cut Temp
Bulkh'd No. 1 Weldment Assy
Slot Detector Bracket
Bulkh'd No. 2 Weldment Assy
Bu3.kh'd No. 3 Weldment Assy
Int Struct Mtg Brackets
Int Weld Block Supports
Int Weld Block Supports
Struct Sub-assy & Alignment
Struct Sub-assy & Alignment
Yoder Roller-Box Beam Sub-assy
Box Beam to Bulkh'd No. 1, No.
Mtg Brkts
Box Beam to Bulkh'd No. 1, No.
Mtg Brkts
Box Beam to Bulkh'd No. 1, No.
Mtg Brkts
Int Weld Block Support
Int Weld Block Support
Int Structure Weldment
Int Structure Weldment
Int Structure Weldment
Int Structure Weldment
Base Frame Weldment
Bulkh'd to Base Mtg Bracket
Cut-off Mechanism Assy
Box Beam Weldment
Box Beam Weldment
Yoder Mill Installation Bracket
Raw Mat'l Spool Assy
Raw Mat'l Spool Details
Scissor Mechanism Details
Scissor Mechanism Details
Scissor Mechanism Details
Scissor Mechanism Details
Weld Block Assy
Weld Block Assy
Scissor Details
Scissor Details
Weld Block Details
Scissor Details
Weld Block Assy
2, No. 3
2, No. 3
2, No. 3
2-4
0	 Table 2-1 (Sheet 2 of 3)
DRAWING N0.	 SOT. NO.	 REV.	 DESCRIPTION
RDM447-2o96 2 NC Weld Block Assy
-2096 3 NC Weld Block Assy
-2097 1 A Canister Brkt Details
-2097 2 A Canister Helix Detail
-2097 3 NC Canister Dummy Brace
-2098 1 NC Canister Bracket Details
-2099 1 A Canister Strap & Pivot Pets
-2099 2 A Canister Hinge Mtg Brkt
-2099 3 NC Canister Mtg Bracket
-2100 1 NC Canister Sub-assy
-2102 1 NC Carriage Assy
-2102 2 A Carriage Details
-2102 3 NC Carriage Details
-2102 4 NC Carriage Details
-2102 5 NC Carriage Details
-2103 1 NC Clamp Assy - Aft Diag Brace
-2103 2 NC Clamp Assy - Aft Diag Brace
-2104 1 NC Clamp Assy - Fwd Diag Brace
-2104 2 NC Clamp Assy - Fwd Diag Brace
-2107 1 A Cut-off Mech Upper Sub-assy
(	 -2108 1 NC Cut-off Mech Middle Sub-assy
`--'	 -2109 1 A Cut-off Mech Lower Sub-assy
-2111 1 NC Facility Requirements
-2112 1 NC Yoder Drive Sub-assy
-2115 1 2-28-78 Drawing Tree
-2116 1 NC Int Support Brkt Weld Block
-2116 2 WC Int Support Brkt Weld Block
-2117 1 NC Installation Template
-2118 1 NC Installation Template
-2119 1 NC Geometry Sheet
-2120 1 NC Int Weld Block Inst Temp
-2121 1 A Cut-off Mech Upper Details
-2121 2 A Cut-off Mech Upper Details
-2122 1 NC (,4ut-off Mech Middle Details
-2123 1 A Cut-off Mech Lower Details
-2123 2 A Cut-off Mech Lower Details
-2125 1 A Canister Drive Details
-2126 1 NC Canister Drive Details
-2127 1 A Canister Drive Assy
-2129 1 A Canister End Cap Assy
-2129 2 A Canister End Cap Assy
-2130 1 NC Canister Latch Details Mtg Brkt
-2130 2 NC Canister Strap at Latch End
-2130 3 NC Canister Mtg Brkt Det
-2131 1 NC Diagonal Support Structure
-2132 1 NC Feed Spool Details
-2133 1 NC Feed Spool Details
2-5
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0	 Table 2-1 (Sheet 3 of 3)
DRAWING NO.	 SET. NO.	 RLV.	 DESCRIPTION
RDM44T-2133 2 NC Feed Spool Details
-2136 1 NC Feed Spool Assy
-2137 1 NC Transformer Mtg Plates
-2138 1 NC Yoder Drive Bushing
-2139 1 NC Mat'l Hoist
-2141 1 NC Brace Spacer
-2001 NC Assy Diagram
-2002 NC System Cabling
-2003 NC Interface Rack Utilization
-2004 NC Control Panel Configuration
-2005 NC Control System Functional Diagram
-2006 NC Lamp Drivers & Switch Duffers
-2007 NC Processor Rack Layout
-2010 NC Material Position Registers
-2011 NC Voltage Controlled Oscillator & Linear
Ramp Gn
-2012 NC Fifo Buffer & Control
-2013 NC Isolators & Line Drivers
-2014 NC Slot Sense Detectors
-2015 NC Limit Switch Wiring
-2016 NC Motor Control Relay Junct Box Assy
t-_	 -2017 NC Motor Control Relay Junct Box Details
-2018 NC Typical Motor, Solenoid Control Circuits
-2019 NC 115VAC Power Supply Control
-2020 NC Motor Power Supplies
-2200 NC Final Assy
2-6
1838 103w
i^
Figure 2 1 SFDS Assembly — Side View
1819 104W
Figure 2 . 2 SFDS Assembly — View Forward
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Figure 2 3 SFDS Assembly - View AFT
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Figure 2-4 Upper Cap Roll Forming Mill and Drive
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Figure :' 5 Uppe1 Cap Roll Forming Mill
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Figure 2 6 Brace Storage Mapar+nss
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Figure 2 7 Brace Transport Mmhuusm
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Figure 2-8 Welu Mrcher ism
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Figure 2 10 Weid/Clamp Mechanism Test Bed
Figure 2 11 Cap Cutott Mechanism
1838 114w	 Figure 2 12 Brace Magazine Test Setup
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It	 Figure 2 . 13 Roll Formed Brace Membirs
11858 11bw	 Figure 2-14 Slit and Coiled Cap Material
1838-117W
Figur^ .o Single Bay Beam Sections
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Figure 2-16 Machine vab.ocated Two Bay Beam
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